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[FE] B 8B SRR AH 58 5 BT 5 (UPLC-MS/MS ) [5] B 22 42 7 Hb 35 45 70 o/ INBE B . S0 . 4 2 T
AF TR BT SR AT R AT R B ERIT 10 Pl i, F3E R UPLC-MS/MS %, (i
FA ACQUITY UPLC BEH-C18(2.1 mmx100 mm, 1.7 pm), i sHAHR 0.1% HER/K (A)-FFEE(B), BREEFRIBL, HiE R 0.2 ml/min,
HEIE 30°C, HERERE 2 o SRAZL N E TR (MRM) . R S EF D 10 Flsian a4 A W B BN C &
R AB BT | BV FaE MERUIRE MISCRES RIFFAER ;s 7 HEURE S b /INBERR . SRR, 45 ooty | R SR 5
B AT BT A AR AR 0 S R (89.7 ~ 95.6) pg/ml., (164.0 ~ 177.7) pg/ml., (540.0 ~ 610.0) pg/ml.,
(408.7 ~429.0) pg/ml. (726.0 ~825.0) pg/ml. (503.7 ~572.0) pug/ml. (1380.0 ~1540.0) pg/ml. (2596.7 ~2896.7) pg/ml. (4866.7 ~
5520.0) pg/ml., (61.8 ~67.2) pg/ml. 2510 LB E MEAF | BRVERATAE, n] PRt ol 6 bl o 22 07 H B 5300 10 s 3%
i, IR RS A S
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Quantitative analysis of 10 components in Compound Dihuang oral solution by
UPLC-MS/MS

LIU Hongxia', SUN Yanwen®, HAN Fei*’, ZHOU Yan®*, SUN Huajun', DING Liqin>*(1. Department of Pharmacy, Shanghai
Children’s Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai 200062, China; 2. Institute of Traditional
Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China; 3. Tianjin Key Laboratory of
Therapeutic Substance of Traditional Chinese Medicine, Tianjin 301617, China)

[Abstract] Objective To develop an ultra-high performance liquid chromatography-tandem mass spectrometry (UPLC-
MS/MS) method to simultaneously determine 10 main components, including berberine, phellodendrine, specnuezhenide,
mangiferin, loganin, paeoniflorin, geniposide, baicalin, and acteoside in Compound Dihuang oral solution. Methods An UPLC-
MS/MS method was established with an ACQUITY UPLC BEH-C18 (2.1 mmx100 mm, 1.7 um)column and mobile phase of 0.1%
formic water(A)-methanol solution(B) in a gradient elution manner. The flow rate of mobile phase was 0.2 ml/min.The
temperature of column was 30°C. The injection volume was 2 pl. The MS detection was in MRM mode. Results 10 components
in Compound Dihuang oral solution had a good linear relationship within their concentration range,and the precision, repeatability,
stability and recovery met the requirements. The contents of berberine, phellodendrine, specnuezhenide, mangiferin, loganin,
paeoniflorin, geniposide, baicalin, and acteoside in 7 batches of samples were (89.7-95.6) pg/ml, (164.0-177.7) ug/ml, (540.0-
610.0) pg/ml, (408.7-429.0) pg/ml, (726.0-825.0) pg/ml, (503.7-572.0) pg/ml, (1380.0-1540.0) pg/ml, (2596.7-2896.7) pug/ml,
(4866.7-5520.0) pg/ml, (61.8-67.2) pg/ml, respectively. Conclusion The established method was easy to be repeated and
operated. The contents of 10 components in Compound Dihuang oral solution could be determined quickly and accurately, which
provided a reference for the quality control of hospital preparation.

[Key words] Compound Dihuang oral solution; UPLC-MS/MS; quantitative determination

PR LECH WL 3 I, 23 T ER

[ESTE] bl ks i e i K F-Ho 7 o R s F (= Bl 8 ZHiHI PSS AR A F 8l 10 F i A &K
1) (20222xy008); 1T 2525 2 1575 4F 24522 KA e 1 #7135 [ VL AT Sk B MR IR | AT
YRR, A = N % o L RN 2k o
([(112%*2? [2;12:1]21 ilja‘zﬁ%ﬂfﬁ BFSCT7 1L W R 2425 B D2l &, AMERLER RS E, HHERas

18] 9 ZIe, M 2900, W77 0] s Nim IR 29222 Mdim PR 24 e 2 / 3 W g A A
P, Email: 1hx64597846@163.com ﬁﬁ{ﬁﬁiiﬂﬁqﬁ%o EF‘IEIIJ I'ig—‘fj@ﬁ‘j\j 3 !

CEfEIES]  THSE, BIFFgCm, oo hiziacmotn k. WEZAL, AP LSRR K E R A o LB
HP 2 RIS, Email: ruby70303@163.com 7 M AR T L BR BE Y E P 5D


https://doi.org/10.12206/j.issn.2097-2024.202312068
https://doi.org/10.12206/j.issn.2097-2024.202312068
https://doi.org/10.12206/j.issn.2097-2024.202312068
mailto:lhx64597846@163.com
mailto:ruby70303@163.com

IS 20254E8 H25 H 543 % SR8l
Journal of Pharmaceutical Practice and Service, Vol. 43, No. 8, August 25, 2025 391

T 20 42 90 AR TF LA L F I IR, h Zn Bk iR
ML AEHE LR RAT TS R Bk
B LOEE A Wl WA BT ARSI
2405 14 BRrp 25U, BA BT K, FRAE LAY T
35, T BH R RE AR £ 3 B PRV R A Bina 77
H Al SCHik 22 R i 80RO 6574 (HPLC) Il 2 7
B A7 v B B S O, AR ARSI TS bR R —,
JE S AN 2T, A M R, SRR AR IR A5
BT o AR FE SR R o A5 3 £ B T v
(UPLC-MS/MS) [A] Bz T %8 Jr 8 & 5 H 10 Fp
A, B RO R EIPELS RaE B A E
(R, LA ON & 7 v & 700 s s il it 5 2%

1 R
11 s

+H 4y Z— R CPA225D I [ #LFI Rl
IR AL HOF R A ) IR AP TYXH-TT (K
PiELT); 5427R s OHL(Eppendorf); 10 ~ 1000 pl
Al 4 =X 8% W %% (Eppendorf); Waters ACQUITYTM
UPLC = %0 AH (21351 (Waters ) ; TRIPLE QUAD
5500 —H PUYAT IR (SCIEX) .
1.2 245X A

INEETK (455 B21379, >98%) . 15 1T (185
B20837, >98%) . HEk 1T (135: B20822, >98%) . #E
TH (58 5: B21661, >98%) ( iAWk A
FRAN )5 dE AT (HE 52 111896-201805) . BLi% 1
(It 5 : 111998-202205) . Aj 24 4 (L 5 : 110736-
202246) . EAH (LS 110715-202223) | Hif v
4 (>98%) . B AL (>98%) (REAR A W)
B A BR A A ) &5 #4535 . 230903,
230906, 230908, 231001, 231002, 231006, 231101,
AR AR AT

FH 2 (0,33 40, Sigma-Aldrich); K GEE4EK, JE
FG),

2 FEEHER

2.1 &iEEAF

{43% 4. ACQUITY UPLC BEH-C18(2.1 mmx
100 mm, 1.7 um); FishAH: 0.1% HEK(A)-HE(B),
B BEVEI, R P LR 15 MR 35°C A & L
15°C; 34 0.3 ml/min; PERER: 2 ul,
22 FRigEEM

AB Sciex TRIPLE QUAD 5500 = 5 U £¢FT 5t
i, IE R TR, 22 B I (MRMD) 14 77
X B FUREE: 5500 V; B FEEE: 500C,
MRM J5 iS5 2.

®1 BERREHE

At 18] (#/min ) A(%) B(%)
0.0 95 5

2.0 60 40

7.0 55 45

8.0 3 97

10.0 0 100
10.1 95 5
12.0 95 5

Fz2 10 MBS RIEEH

WA BT BET TET RERIE REERER

#xX  (mz) (mlz) (DP/V)  (CE/V)

/INBER, + 336.1 3202 60.0 41.0
HORADE + 3423 1923 15.0 32.0
R DUt + 709.4  547.1 20.0 420
TR - 4212 301.0 19.1 39.1
BT - 4512 2430 20.0 23.0
AT - 4353 2270 64.3 18.6
ATETH - 5249 4492 80.0 20.0
PEF-17 - 433.1 2251 34.0 20.0
B - 4451 269.0 41.0 32.0
BV i Ay - 623.1  161.1 190.0 46.0

2.3 AL
231 XHESAR

R N 2 I R B AN S I & AN
LB DETT . AT e\ B
AR X IR AE R, T 50% FF /7K 43 590 B )k
1.0 mg/ml BX FR BRI . BT 4°C vKF. K%
W2 A0 it i 28 R i, 1] 50% H /7K 028 R s
FERL 6 AN [F) MR 2 A6 B (AR5 % R S VA
232 AR

Bag % A 57 1 ml, 14 000 r/min 25 .0 B
F3E 10 pl, A 50% HEE/ZK 990 pl, 54 iE 3 min,
14 000 r/min &5.0 B3 10 pl, IIA 50% H EE/K
990 pl, RPASHAE LA
24 FixFER
241 LEME

DA €8 33 S5 T 33 A5 4 A A3 AT, /N BE
B, EEAABR ., FELC DT ST R AT MR
B AT B SRR R IR A ) R B s [
49 R 2.55. 4.04, 429, 2.76. 3.09, 3.16, 3.26,
3.33. 3.66. 6.51 min, I RIF, B Pia . RUITE
PE AT RIS A5 PF T, 52 v 45590 Hh L Rl o ot
e 25 R ICTHE, WA 1.
242 ZMRA

WEHL“2.3.17 300 T IR A % HR S VA T, BTk
PERESAT, AKX BR S UG IR (V) S AR AR, X HR Y
B (X)) M AR AR AR A [l 0, A3 bR 2R 7 R . B
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v b 2 P B AR T B AR TR A5 o IR S Vs TR A6 T B,
AL S/N=3 F1 S/N=10 Hf 4% X B8 5 (14 vk BEAE Ky

Ko R (LOD) FlE B BR (LOQ) . 10 Fh L 7E4% [
WEEIE BN R B (R 3),

R®3 10 MO RERERZ RIS

A& ES 6o i r 2P Rl (ng/ml) LOD(ng/ml) LOQ(ng/ml)
/INBEDE Y=104 000X+19 800 0.999 2 5~200 0.003 0.008
HORATE Y=391 000X+37 700 0.997 2 2~100 0.031 0.125
R Ut Y=240X-225 0.996 1 5~200 0.125 0.250
TR Y=1 290X-1 890 0.999 0 2~100 0.063 0.125
BT Y=5 460X+35 0.999 2 2~200 0.125 0.250
TR Y=1 890X+225 0.999 3 2~100 0.125 0.250
ATETH Y=8 910X—1 060 0.999 1 10 ~ 500 0.125 0.250
PEF-17 Y=8 600X+453 0.999 5 10 ~ 500 0.125 0.250
pigats Y=1 250X+5 080 0.996 0 50 ~ 1000 0.250 1.000
BV i Ay Y=8 350X—1 760 0.998 4 2~100 0.003 0.008

243 KR

A58 230906 (195 5 Hb 8 A 5, 442 “2.3.27
TR il 5 R A AT, DA S S RN B 2 A
HEREST T, FAIERE 6 IR, 0545 X RS VR B, I
THE AR X A5 i 22 (RSD)E . 45 9 B, /)N BE
e, FEACEE ., REL DT PRIRAT L ST DR
AP L NE T AT . BASIERETY 10 Fh sy
A I TE AR RSD 43 311K 1.1%. 1.5%. 1.9%. 1.3%.
2.7%. 1.2%. 1.0%. 2.0%. 0.8%. 0.9%, & IIZ{{%
Rk 5 B R A
244 HEME

A58 230906 (1952 J5 Hi 8 4 5, 446 “2.3.27
T i £ R TR 6 1y, DA R i 2 (A Fn 3%
ZRAERERE T, 0 S 45 X BR A R B, R R
RSD fH . Z5A 7R, INEEGL , BB, FF 2 Uiy .
TR AT DRI AT IR T R
. BE LR 10 Fha 4 0y U m AR RSD 73 514
1.8%. 3.8%. 4.1%. 1.4%. 2.0%. 1.8%. 2.0%.
3.1%. 2.4%. 2.1%, RIHZ T EE R
245 FEtE

HUAit5- 2 230906 1195 )5 b i A 5, 4% “2.3.27
T il 25 AW 1 43, 435 T 0. 4.8, 12,24 h
HERE, AT X BT (VR B, 25 58 RE S ZE AR 2
WCE A EE, T RSD (H ., 45 B2 IRE S/
BEOR  SEAE . REL DU L UL ST DR
T AT BRI AT A B S AEE T Y RSD
4394 2.0%., 3.6%. 3.8%. 0.9%. 2.0%. 1.9%. 3.9%.
3.9%. 2.5%. 2.8%, FRMFEHFEERTICE 24 h B2
PERAS
2.4.6  JINFEFENSCR

WG B 5 oA 230906 (144 5 i A5 £ HI

il

FEdh 1 ml, 2 BRI/ NEERK . BEAI0K . £ 0T
PR BT DR AT T S
R R R A0 0 X6 IR A WG &, 14 000 t/min
B 5 ul, A 995 ul 50% HEEE/K, I iE,
14 000 r/min Z.LECEE 10 pl, A 990 pl 50% H
/7K, IR E, 14 000 r/min 2.0 B F 3 200 ul, 347
il 5 6 1y, He bR o A A AT S5 R HEAE AT
T B InAE [N RSD, 45 SR BRE b /s
BERK . BOMABR . R DT PR B AR
L ROVE R N o = BN o = W IR SV R R ]
TIREIRMRSI M 93.2% . 108.7%. 112.1%. 106.7%.
106.2%. 106.9%. 104.8%. 103.8%. 104.4%. 86.7%,
RSD 43514 1.9%. 0.9%. 3.3%. 3.5%. 2.7%. 3.6%.
3.0%. 3.0%. 3.5%. 1.8%, 3¢ W% J7 vk i [n] g 3R
RA4f.
2.5 HswnlE

7 HEWR R T MR A R ¢ 2.3.27 BT Al A
MBS U, DA 3 0 1 25 1 R o i 4% e A
FE, TR/ INGERE , SORABR . R DT TR SR
T BEA . AT R SRR
T &, AT 3 IR, S5 L3% 4,
3 g
3.1 IBARME R ik E

ARSI T e B 18 bR AR LA R T v A 7
A T AL 245 LA v 247 1 5 0 7 8 A 1 i 53
U, ZEA SCHR, Fe ek 10 FhAE R 5 H #5557
PIFERE LS A T 5 DU 5T
32 EaEfAteyitE

ARSI NHELE T 0.1% R K-FPEEFT 0.1%
H R K -2 MGV R s A X 10 Tl 430 8 SR 1Y)
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*4 EFMASTID 10 MESHEENELER (ug/ml, n=3)

o
Lo it
230903 230906 230908 231001 231002 231006 231101
/NBER 92.0 91.1 942 91.2 95.6 91.4 89.7
BGET 164.7 168.7 177.7 173.0 173.7 177.0 164.0
Rt it 610.0 540.0 566.3 571.7 608.0 558.7 595.3
TR 416.7 408.7 409.3 4123 424.0 417.7 429.0
AT h 749.7 795.3 793.0 745.7 795.3 825.0 726.0
AT 549.3 540.7 566.3 550.0 572.0 531.3 503.7
ATETH 1490.0 1506.7 1496.7 14733 1 540.0 1 480.0 1380.0
Be¥H 2596.7 2 666.7 2803.3 2810.0 2896.7 27133 2630.0
HEAT 4866.7 5193.3 5230.0 5403.3 5520.0 5293.3 5123.3
BEVo Wi REs 62.7 65.6 66.9 64.1 67.2 64.7 61.8

S, e 0.1% HR/K-H BEh i s AHET, 10 s
3 PRI R 7 8 B A4, e 0.1% HH /K -HH
FEAE R A
3.3 Rifeint

A S 50 3 R A R 0RO 3 v A ) A
Jr AR 10 Ry, (Rl TR o R
T ST AT AR, ek s E
Ry, HAE st oy g nd e . bR A
UPLC-MS/MS, iF 4 & U4 iy 2 ) i o 52 07
Hu B AR 10 Bl o B, SR ORIk 2 H e A
PR AR . /INEEGR . BEATBRORT RS L DT A I B A
T MR A, TR B DR AT
BEF1F . AT RIE S ANE T A 1 B8 AR i
T

4 Z5ip

A S 57 T UPLC-MS/MS [a] fif i 5 /] 5
B . BEAABR . REL UT L TR L BT BT
AT BB AR AL 10 Fh Aoy
FEE T M A AR T ik o O IR RS T AL
PRAATE, 255 ROET . EIELS, s Fre e jE, T
P52 07 el & 500 i B E

FEh AR E S5 R SR, B AR

&R R, A eSS RADT
1.5 mg/ml (bR e /NBERRL . BB F 2 0T
LR SR ST AT TR
ASAERHTT IS EARE, AN BT M B 53R o
RS ERIEARTE Ry o A SIS SL BT ik N S T
WA R B R IR LS, O PR 5 ST
R ERRTHE MRS

(2% 30Hk]

(11 52006, e, FLAERH. iR Ak vk s i ALl (3], H ElAE
Wik 5oy ¥ A M2ER, 2021, 37(6): 727-732.

(2] T3, B EE WIS OB E TSR SE N B MR IR X
LA B OK S AR AR [0]. B R R, 2023,
55(19): 125-129.

(3] &, SR AT, 5. A E U R L B S wm . o
W KT o i - A - i 7 3R A A A (0], o R R R
2023,32(6): 113-116.

(4] FHZR, SAMT, Ml T, . PR PR R 5 b 2556150 A BT
(Rt [7]. MG RZ5%, 2010, 31(8): 486-489.

(5] dkalhs, LFH, TR, 55 RAORAH @5 e & 7 iEE A7)
RS A (0], JURM2A %R, 2012, 18(10): 41-43.

(6] SV, 480, VrmnA, 45 &2 i & RIRYT FERL JGIE K 2
5 i A 03RO I 2 3 4 A I PRI D]
F R S 2R 2, 2017, 23(7): 167-172.
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